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Table 5; Amino Acid Sequences of Variants of the lovE Gene 


lovE-1 -, 

maadqgiftnsvtlspvegsrtggtlprrafrrscdrchaqkikctgnkevtgrapcqrcqqagl 

rcvysercpkrklrqsraadlvsadpdpclhmssppvpsqslpldvseshssntsrqfldppdsy 
dwswtsigtdeaidtdcwglsqcdggfscqleptlpdlpspfestvekaplppvssdiaraasaq 
relfddlsavsqeleeillavtvewpkqeiwthpigmffnasrrlltvlrqqaqadcrqgtldec 
lrtknlftavhcyilnvriltaiselllsqirrtqnshmsplegsrsqspsrddtssssghssvd 
tipffsenlpigelfpyvdplthalfsacttlhvgvqllreneitlgvhsaqgiaasismsgepg 
ediartgatnsarceeqpttpaarvlfmflsdegafqeaksagsrgrtiaalrrcyedifslark 

hkhgmlrdlnnipp (SEQ ID NO: 41) . 


lovE-2 -i 

maadqgiftnsvtlspvegsrtggtlprrafrrscdrchaqkikctgnkevtgrapcqrcqqagl 

rcvysercpkrklrqsraadlvsadpdpclhmssppvpsqslpldvseshssntswqfldppdsy 
dwlwtsigtdeaidtdcwglsqcdggfscqleptlpdlpspfestvekaplppvssdiaraasaq 
relfddlsavsqeleeillavtvewpkqeiwthpigmffnasrrlltvlrqqaqadchqgtldec 
lrtknlftavhcyilnvriltaiselllsqirrtqnshmsplegsrsqspsrddtssssghgsvd 
tipffsenlpigelfsyvdplthalfsacttlhvgvqllreneitlgvhsaqgiaasismsgepg 
ediartgatnsarceeqpttpaarvlfmflsdegafqeaksagsrgrtiaalrrcyedifslark 

hkhgmlrdlnnipp (SEQ ID NO: 42) 


lovE-3 i 

maadqgiftnsvtlspvegsrtggtlprrafrrscdrchaqkikctgnkevtgrapcqrcqqagl 

rcvyserrpkrklrqsrvadlvsadpdpclhmssppvpsqslpldvseshssntsrqfldppdsy 
dwswisigtdeaidtdcwglsqcdggfscqleptlpdlpspfestvekaplppvssdiaraasaq 
relfddlsavsqeleeillavtvewpkqeiwthpigmffnasrrlltvlrqqaqadchqgtldec 
Irtknlftavhcyilnvriltaiselllsqirrtqnshmsplegsrsqspsrddtssssghssvd 
tipffsenlpigelfsyvdplthalfsacttlhvgvqllreneitlgvhsaqgiaasismsgepg 
ediartgatnsarceeqpttpaarvlfmflsdegafqeaksagsrgrtiaalrrcyedifslark 

hkhgmlrdlnnipp (SEQ ID NO: 43) . . 


maadqgiftnsvtlspvegsrtggtlprrafrrscdrchaqkikctgnkevtgrapcqrcqqagl 
rcvyserrpkrklrqsraadlvsadpdpclhmssppvpsqslpldvseshssntsrqfldppdsy 
dwswtsigtdeaidtdcwglsqcdggfscqleptlpdlpspfestvgkaplppvssdiaraasaq 
relfddlsavsqeleeillavtvewpkqeiwthpigmffnasrrlltvlrqqaqadchqgtldec 
lrtknlftavhcyilnvriltaiselllsqirrtqnshmsplegsrsqspsrddtssssghssvd 
tipffsenlpigelfsyvdplthalfsacttlhvgvqllreneitlgvhsaqgiaasisrasgepg 
ediartgatnsarceeqpttpaarvlfmflsdegafqeaksagsrgrtiaalrrcyedifslark 

hkhgmlrdlnnipp (SEQ ID NO: 44) . 


lovE-5 -. 

maadqgiftnsvtlspvegsrtggtlprrafrrscdrchaqkikctgnkevtgrapcqrcqqagl 

rcvyserrpkrklrqsraadlvsadpdpclhmssppvpsqslpldvseshssntsrqfldppdsy 
dwswtsigtdeaidtdcwglsqcdggfscqleptlpdlpspfestvekaplppvssdiaraasaq 
relfddlsavsqeleeillavtvewpkqeiwthpigmf f nasrrlltvlrqqaqadchqgtldec 
lrtknlftavhcyilnvriltaiselllsqirrtqnshmsplegsrsqspsrddtssssghssvd 
tipffsenlpigelfsyvdplthalfsacttlhvgvqllreneitlgvhsaqgiaasismsgepg 
ediartgatnsarceeqpttpaarvlfmflsdegafqeaksagsrgrtiaalrrcyedifslark 

hkhgmlrdlnnipp (SEQ ID NO: 45) 


maadqgiftnsvtlspvegsrtggtlprrafrrscdrchaqkikctgnkevtgrapcqrcqqagl 
rcvysercpkrklrqsraadlvsadpdpclhmssppvpsqslpldvseshssntsrqfldppdsy 
dwswtsigtdeaidtdcwglsqydggfscqleptlpdlpspfestvekaplppvssdiaraasaq 
rklfddlsavsqeleeillavtvewpkqeiwthpigmff nasrrlltvlrqqaqadchqgtldec 
lrtknlftavhcyilnvrilaaiselllsqirrtqnshmsplegsrsqspsrddtssssghssvd 
tipffsenlpigelfsyvdplthalfsacttlhvgvqllreneitlgvhsaqgiaasismsgepg 
ediartgatnsarceeqpttpaarvlfmflsdegafqeaksagsrgrtiaalrrcyedifslark 

hkhgmlrdlnnipp (SEQ ID NO: 46) 
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maadqgiftnsvtlspvegsrtggtlprrafrrscdrchaqkikctgnkevtgrapcqrcqqagl 
rcvyserrpkrklrqsraadlvsadpdpclhmssppvpsqslpldvseshssntsrqfldppdsy 
dwswtsigtdeaidtdcwglsqcdggfscqleptlpdlpspfestvekaplppvssdiaraasaq 
relfddlsavsqeleeillavtvewpkqeiwthpigmf fnasrrlltvlrqqaqadchqgaldec 
lrtknlftavhcyilnvriltaiselllsqirrtqnshmsplegsrsqspsrddtssssghssvd 
tipffsenlpigelfsyvdplthalfsacttlhvgvqllreneitlgvhsaqgiaasismsgepg 
ediartgatnsarceeqpttpaarvlfmflsdegafqeaksagsrgrtiaalrrcyedifslark 

hkhgmlrdlnsipp (SEQ ID N0:47) 


lovE-8 

maadqgiftnsvtlspvegsrtggtlprrafrrscdrchaqkikctgnkevtgrapcqrcqqagl 
rcvyserrpkrklrqsraadlvsadpdpclhmssppvpsqslpldvseshssntsrqf ldppdsy 
dwswtsigtdeaidtdcwglsqcdggf scqleptlpdlpspf estvekaplppvssdiaraasaq 
relfddlsavsqeleeillavtvewpkqeiwthpigmf fnasrrlltvlrqqaqadchqgaldec 
lrtknlftavhcyilnvriltaiselllsqirrtqnshmsplegsrsqspsrddtssssghssvd 
tipffsenlpigelfsyvdplthalfsacttlhvgvqllreneitlgvhsaqgiaasismsgepg 
ediartgatnsarceeqpttpaarvlfmflsdegafqeaksagsrgrtiaalrrcyedifslark 

hkhgmlrdlnsipp (SEQ ID N0:48) 


maadqgiftnsvtlspvegsrtggtlprrafrrscdrchaqkikctgnkevtgrapcqrcqqagl 
rcvyserrpkrklrqsraadlvsadpdpclhmssppvpsqslpldvseshssntsrqf ldppdsy 
dwswtsigtdeaidtdcwglsqcdggf scqleptlpdlpspf estvekaplppvssdiaraasaq 
relfddlsavsqeleeillavtvewpkqeiwthpigmf fnasrrlltvlrqqaqadchqgaldec 
lrtknlftavhcyilnvriltaiselllsqirrtqnshmsplegsrsqspsrddtssssghssvd 
tipff senlpigelf syvdplthalf sacttlhvgvqllreneitlgvhsaqgiaasismsgepg 
ediartgatnsarceeqpttpaarvlfmf lsdegaf qeaksagsrgrtiaalrrcyedif slark 
hkhgmlrdlnsipp (SEQ ID N0:49) . 


lovE-10 _ 

maadqgiftnsvtlspvegsrtggtlprrafrrscdrchaqkikctgnkevtgrapcqrcqqagl 

rcvyserrpkrklrqsraadlvsadpdpclhmssppvpsqslpldvseshssntsrqf ldppdsy 
dwswtsigtdeaidtdcwglsqcdggf scqleptlpdlpspf estvekaplppvssdiaraasaq 
relfddlsavsqeleeillavtvewpkqeiwthpigmf fnasrrlltvlrqqaqadchqgaldec 
lrtknlftavhcyilnvriltaiselllsqirrtqnshmsplegsrsqspsrddtssssghssvd 
tipff senlpigelf syvdplthalf sacttlhvgvql Irene it lgvhsaqgiaasismsgepg 
ediartgatnsarceeqpttpaarvlfmf lsdegaf qeaksagsrgrtiaalrrcyedif slark 

hkhgmlrdlnsipp (SEQ ID NO: 50) 


lovE-16 _ 

maadqgifmnsvtlsavegsrtsgtlprrafrrscdrchakkikctgnkevtgrapcqrcqqagl 

rcvysercpkrklrqsraadlvsadpdpclhmssppvpsqslpldvseshssntsrqf ldppdsy 
dwswtsigtdeaidtdcwglsqcdggf scqleptlpdlpspf estvekaplppvssdiaraasaq 
relfddlsavsqeleeillavtvewpkqeiwthpigmffnasrrlltvlrqqaqadchqgtldec 
lrtknlftavhcyilnvriltaiselllsqirrtqnshmsplegsrsqspsrddtssssghssvd 
tipff senlpigelf syvdplthalf sacttlhvgvellreneitlgvhsaqgiaasismsgepg 
ediartgatnsarceeqpttpaarvlfmf lsdegaf qeaksagsrgrtiaalrrcyedif slark 

hkhgmlrdlnnipp (SEQ ID NO: 51) . 


lovE-19 

maadqgif tnsvtlspvegshtggtlprraf rracdrchaqkikctgnkevtgrapcqrcqqagl 
rcvysercpkrklrhsrasdlvsadpdpclhmssppvpsqslpldvseshssntsrqf ldppdsy 
dwswtsigtdeaidtdcwglsqcdggf scqleptlpdlpspf estvekaplppvssdiaraasaq 
relfddlsavsqeleeillavtvewpkqeiwthpigmf fnasrrlltvlrqqaqadchqgtldec 
lrtknlftavhcyilnvriltaiselllsqirrtqnshmspldgsrsqspsrddtssssghssvd 
tipff senlpigelf syvdplthalf sacttlhvgvqllreneitlgvdsaqgiaasismsgepg 
ediartgatnsarceeqpttpaarvlf mf lsdegaf qeaksagsrgrtitvlrrsyedif slark 

hkhgmlrdlnnips (SEQ ID NO: 52) _ . 


lovE-20 _ 

maadqgif tnsvtlspvegsrtggtlprralrrscdrchaqkikctgnkevtgrapcqrcqqagl 

rcvysercpkrklrqsraadlvsadpdpclhmssppvpsqslpldvseshssntsrqf ldppdsy 
dwswtsigtdeaidtdcwglsqcdggf scqleptlpdlpspf estvekaplppvssdiaraasaq 
relfddlsavsqeleeillavtvewpkqeiwthpigmf fnasrrlltvlrqqaqadchqgtldec 
lrtknlf tavhcyilnvriltaiselllsqirrtqnshmsplegsrsqspsrddtssssghssvd 
tipf f senlpigelf syvdplthalf sacttlhvgvqllreneitlgvhsaqgiaasismsgepg 
ediartgatnsarceeqpitpaarvlfmf lsdegaf qeaksagsrgrtiaalrrcyedif slark 

hkhgmlrdlnnipp (SEQ ID NO: 53) 
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lovE-21 

maadqgiftnsvtlspvegsrtggtlprralrrscdrchaqkikctgnkevtgrapcqrcqqagl 
rcvysercpkrklrqsraadlvsadpdpclhissppvpsqslpldvsdshssntsrqf ldppdsy 
dwswtsigtdeaidtncwglsqcdggfscqlestlpdlpspfestvekaplppvssdiaraasaq 
relfddlsavsqeleeillavtvewpkqeiwthpigmf fnasrrlltvlrqqaqadchqgtldec 
lrtknlftavhcyilnvriltaiselllsqirrtqnshrasplegsrsqspsrddtssssghssvd 
tipffsenlpigelfsyvdplthalfsacttlhvgvqllreieitlgvhsaqgiaasismsgepg 
ediartgatnsarceeqpttpaarvlfmf lsdegaf qeaksagsrgrtiaalrrcyedif slark 

hkygmlrdlnnipp (SEQ ID MO: 54) 


lovE-30 

maadqgif tnsvtlspvegsrtggtlprrafrrscdrchaqkvkctgnkevtgrapcqrcqqagl 
rcvysercpkrklrqsraadlvsadpdpclhmssppvpsqslpldvseshssntsrqf ldppdsy 
dwswtsigtdeaidtdcwglsqcdggfscqleptlpdlpspfestvekaplppvssdiaraasaq 
relfddlsavsqeleeillavtvewpkqeiwthpigmf fnasrrlltvlrqqaqadchqgtldec 
lrtknlftavhcyilnvriltaiselllsqirrtlnshrasplegsrsqspsrddtssssghssvd 
tipf f senlpigelf syvdplthalf sacttlhvgvqllreneitlgvhsaqgiaasismsgepg 
ediartgatnsarceeqpttpaarvlfmf lsdegaf qeaksagsrgrtiaalrrcyedif slark 

hkhgmlrdlnnippc (SEQ ID NO: 55) . . 


lovE-31 

maadqgiftnsvtlspvegsrtggtlprralrrscdrchaqkikctgnkevtgrapcqrcqqagl 
rcvysercpkrklrqsraadlvsadpdpclhmsspsvpsqslpldvseshssntsrqf ldppdsy 
dwswtsigtdeaidtdcwglsqrdggfssqlkptlpdlpspfestvekaplppvssdiaraasaq 
relfddlsavsqeleeillavtvewpkqeiwthpigmf fnasrrlltvlrqqaqadchqgtldec 
lrtknlftavhcyilnvriltaiselllsqirltqnshmsplegsrsqspnrddtssssghssvd 
tipf f senlpigelf syvdplthalf sacttlhvgvqllreneitlgvhsaqgiaasismsgepg 
ediartgatnsarceeqpttpaarvlfmf lsdegaf qeaksagsrgrtiaalrrcyedif slark 
hkhgmlrdlnnipp (SEQ ID NO: 56) 


lovE-32 

maadqgif tnsvtispwgsrtggtlprraf rrscdrchaqkikctgnkevtgrapcqrcqqagl 
rcvysercpkrklrqsraadlvsadpdpclhmssppvpsqslpldvseshssntsrqf ldppdsy 
dwswtsictdeaidtdcwglsqcdggfscqleptlpdlpspfestvekaplppvssdiaraasaq 
relfddlsavsqeleeillavtvewpkqeiwthpigmf fnasrrlltvlrqqaqadchqgtldec 
lrtknlftavhcyilnvriltaiselllsqirrtqnshmsplegsrsqspsrddtssssghssvd 
tipf fsenlpigglf syvdplthalf sacttlhvglqllreneitlgvhsaqgiaasismsgesg 
ediartgatssarceeqpttpaarvlfmf lsdegaf qeaksagsrgrtiaalrrcyedif slark 
hkhgmlrdlnnipp (SEQ ID NO: 57) 


lovE-33 

maadqgif tnsvtlspvegsrtggtlprraf rrscdrcharkikctgnkevtgrapcqrcqqagl 
rcvysercpkrklrqsraadlvsadpdpclhmssppvpsqslpldvseshssntsrqf ldppdsy 
dwswtsigtdeaidtdcwglsqcdggfscqleptlpdlpspfeytvekaplppvssdiaraasaq 
relf ddlsavsqeleeillavtvewpkqeiwthpigmf fnasrrlltvlrqqaqadchqgtldec 
lrtknlftavhcyilnvriltaiselllsqirrtqnshmsplegsrsqspsrddtssssghssvd 
tipf f senlpigelf syvdplthalf sacttlhvgvqllreneitlgvhsaqgiaasismsgepg 
ediartgatnstrceeqpttpaarvlfmf lsdegaf qeaksagsrgrtiaalrrcyedif slark 
hkhgmlrdlnnipp (SEQ ID NO: 58) 


lovE-34 

maadqgif tnsvtlspvegsrtggtlprralrrscdrchaqkikctgnkevigrapcqrcqqagl 
rcvysercpkrklrqsraadlvsadpdpclhmsspqvpsqslsldiseshssntsrqf ldppdsy 
dwswtsigtdeaidtdcwglsqcdggfscqleptlpdlpspfestvekaplppvssdiaraasaq 
relf ddlsavsqeleeillavtvewpkqeiwthpigmf fnasrrlltvlrqqaqadchqgtldec 
Irtknlftavhcyilnvriltaiselllsqirrtqnshmsplegsrsqspsrddtssssghssvd 
tipf f senlpigelf syvdplthalf sacttlhvgvqllreneitlgvhsaqgiaasismsgepg 
ediartgatnsarceeqpttpaarvlfmf lsdegaf qeaksagsrgrtiaalrrcyedif slark 
hkhgmlrdlnnipp (SEQ ID NO: 59) 


lovE-36 

maadqgif tnsvtlspvegsrtggtlprraf rrscdrchaqkikctgnkevtgrapcqrcqqagl 
rcvysercpkrklrqsraanlvsadpdpclhmssppvpsqslpldvseshssntsrqf ldppdsy 
dwswtsigtdeafdtdcwglsqcdggf scqleptlpdlpspf estvekaplppvssdiaraasaq 
relf ddlsavsqeleeillavtvewpkqeiwthpigif fnasrrlltvlrqqaqadchqgtldec 
lrtknlftavhcyilnvriltaiselllsqirrtqnshmsplegsrsqspsrddissssghssvd 
tipf f senlpigelf syvdplthalf sacttlhvgvqllreneitlgvhsaqgiaayisksgepg 
ediartgatnsarceeqpttpaarvlfmf lsdegaf qeaksagsrgrtiaalrrcyedif slark 

hkhgmlrdlnnipp (SEQ ID NO: 60) . 
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